The following study concerns two main issues. To begin with, we review the research on the impact of bank-specific variables and macroeceonomic determinants of loan loss provisions. Furthermore, the topic of income smoothing is reviewed. Lastly, we consider the relation of LLP to the financial variables: assets, loans and net banking income. Our sample consists of commercial banks and cooperative banks in Poland in the period of 2008-2015. We found that the average ratio of LLP to assets is more stable in cooperative banks than in commercial banks. Moreover, the analysis of average ratio of LLP to loans showed that cooperative banks are characterized by a gradual rise since 2010 and a sharp increase in 2015. In comparison, in commercial banks since 2010 we can see a slight decline in relation of LLP to loans. According to our findings, the study of the average level of LLP compared to net banking income shows that in cooperative banks the share of LLP in net banking income is increasing for the period of 2008-2014 to about 7%, but after an intense growth in 2009, in 2010 and 2011 the banking sector recorded a significant fall in LLP share in net banking income. After 2011 commercial banks have stabilized the relation of LLP to net banking income at the level of about 14%.
Introduction
The loan loss provisioning in financial institutions is significantly related to their safe operation and their potential growth in the future. It is therefore imperative to study the changes in loan loss provisions in relation to the modifications of other factors in banks, which allows policy makers to make financial forecasts and provide rational policies. For this reason, it is a well-researched topic. There is rapidly growing literature analyzing the factors which have an influence on loan loss provisions. In connection to this issue, several studies also examine the income smoothing. This paper examines specific loan loss provisions in Polish cooperative banks. First the authors review the research conducted so far about the change and the effect of loan loss provisioning in different countries, economic conditions and types of banks. The authors particularly concentrate on the income smoothing research. Consequently, data is collected to study the fluctuation of loan loss provision over time in Polish cooperative banks, researching how provisioning varies under the influence of other factors, like assets, loan and net income, in the period from 2008 to 2015. Moreover, the authors compare cooperative banks with the whole banking sector. Finally, a conclusion is reached and further avenues of research are suggested.
Determinants of loan loss provisions
There is rapidly growing literature about determinants of loan loss provisions. For instance, Isa et al. (2015) conducted research to find out factors of loan loss provisions in Malaysian commercial banks. They used data from 12 banks over 17 years, between 1997 and 2014, and applied the regression model method. In the regression model, they included independent variables, such as non-performing loan, interest income, or net profit, and other macroeconomic variables, such as GDP. The researchers gave a supposition that interest income, the amount of loans and credit risk management have a positive impact on loan loss provisions, but non-performing loan, net profit and GDP affect LLP negatively. Similarly, Soedarmono et al. (2017) further examined whether loan loss provisioning in Islamic banks is procyclical, by using a sample of 146 Islamic banks studied in the years 1997 to 2012. They put forward a claim that loan loss provisions in Islamic banks are generally procyclical. To be more specific, loan loss provisions drop when the economy is stronger and provisioning increases when the economy goes into recession. In addition, the researchers also concluded that Islamic banks provisioning behaviour might deepen the economic recession because the growth in loan loss provision leads to a decline in economic growth. On the other hand, Skała (2015) analysed 179 commercial banks in 11 Central European countries over the period 2004-2012. Skała argued that Central European banks' reserve-making behaviour is procyclical with respect to national business cycles. To be more specific, in the economic downturn Central European banks create additional reserves, leading to higher loan loss provisions. What is more, Floro (2010) used a database of banks in the Philippines from 2001 to 2009 to examine how the bank capital influences the loan loss provisions. The author found a strong and negative relationship between capital and loan loss provision. However, in contrast to other research in the same topic, the author found that there is a non-linear relationship between loan loss provisions and the economic cycle. Therefore, banks must understand the importance of strengthening the supervisory oversight of financial institutions, with a view to avoiding the tendency to excessive risk-taking. Moreover, Boulila Taktak et al. (2010) researched 66 Islamic banks for the period from 2001 to 2006 and the results show that lower capital ratio is connected to higher loan loss provision. This result supports the statement that well-capitalized Islamic banks engage in less risky activities, respecting profit and loss sharing principles in contrast to conventional banks. GDP is not statistically significant, indicating that business cycle does not affect current loan loss provision decisions of banks.
According to some authors, banks usually postpone loan loss provisions or reserve much lower than standard LLP, until a cyclical downturn appears. Specifically, Laeven and Majnoni (2003) provided some new empirical evidence that stresses the importance of making loan loss provisioning by analysing data from the US banks, from 1988 to 1999. The econometric evidence shows that banks usually tend to delay provisioning. It is consistent with findings described by Angklomkliew et al. (2009) , who presented evidence on the development of loan loss provision in Asia. In the wake of the Asian financial crisis, most Asian banks considered stricter provisioning practices and began the process of converging with international accounting standards. However, they had just had lower levels of provisioning and reserves for loan losses, and numerous systems impose additional requirements concerning provisions. A number of jurisdictions also adopted discretionary measures to increase provisioning in a favourable macroeceonomic environment in response to rising levels of risk. The results presented by Angklomkliew et al. demonstrate that levels of provisioning and reserves over the past few years appear to be higher, and banking systems are more resilient now than before the Asian financial crisis a decade ago. Cortavarria et al. (2000) confirmed that provisioning is a significant element of bank risk management system. From a macroeconomic perspective, their results indicate that many non-G-10 countries undertake measures against credit fail with the use of non-performing loans and provisions.
Income smoothing
The second part of the literature review concerns the income smoothing. Indeed, most authors concluded that banks use loan-loss provisions to smoothen income.
For example, conducted their study on the basis of financial statements data from five different geographical areas: Europe, Japan, the United States, Central and South America, South and East Asia, from years 1995 to 2008. By regression panel-data, this study provides confirmatory evidence that backward-looking provisioning practices amplify the cyclicality of bank lending, with a stronger impact for emerging countries. Moreover, the results show that the non-discretionary component of LLP has a negative and significant effect on growth in bank lending in all considered countries, except for Japan. A backward-looking provisioning system implies that during an economic upswing, banks tend to underestimate expected credit risk and, as a consequence, reduce non-discretionary LLP. Banks's incentives to grant new loans are therefore reinforced, since lending costs are understated. On the other hand, sudden identification of problem loans during an economic downturn constrains banks to make non-discretionary loan loss provisions, which reduces their incentive to supply new credit. Likewise, Fonseca and González (2008) in their paper about determinants of bank income smoothing in the form of managing loan-loss provisions collected panel-database of banks from 40 countries. They researched possible determinants of income smoothing, such as the influence of investor protection, transparency in accounting disclosure, bank regulation and supervision, financial structure and financial development of a country. They confirmed the claim that neither income smoothing nor a difference in income smoothing between publicly and non-publicly traded banks is stable across countries. Results suggested that there is less bank income smoothing not only with the strength of investor protection, but also with the extent of accounting disclosure, restrictions on bank activities, and social or private supervision. Moreover, there is more income smoothing with market orientation and development of a country's financial system. Correspondingly, Abou-el-Sood (2012) One of important conclusions of her research is that loan loss provisions are significantly affected by income smoothing incentives. Secondly, banks use income smoothing incentives to delay the provisioning process during recessionary periods, giving rise to procyclicality concerns. Moreover, during the pre-crisis boom period, banks tend to accelerate provisioning to smooth income downward. Similar to other studies, Pérez et al. (2011) investigated the impact of a change in the regulatory framework on loan loss provisions incentives to smooth income in Spain. Using the standard panel data econometric methodology, the authors found strong evidence of income smoothing through general and specific loan loss provisions among Spanish banks. But the smoothing is only present in the period from 1988 to 1999, when banks did not apply statistical provision. On the contrary, for the period from 2000 to 2004, when banks had to set aside the statistical provision, there is no evidence of income smoothing. Therefore, it seems that when banks are offered a transparent smoothing mechanism, they stop smoothing profits in a non-transparent way. Furthermore, Skała (2015) conducted research to find out that commercial banks from Central Europe use loan-loss provisions to smooth income by taking advantage of periods of higher profitability to build reserve buffers. Research findings lend support to the claim that Central European banks build reserves when their earnings are high. Finally, Boulila Taktak et al. (2010) examined issues about income smoothing practices in Islamic banking sector. According to the authors, Islamic banks offer a unique environment to test income smoothing, compared to conventional banks' activities in many other countries. This study is based on a sample of 66 Islamic banks over the period of [2001] [2002] [2003] [2004] [2005] [2006] , and it has detected that numerous Islamic banks resort to income smoothing practices. However, a surprising result indicates that managers of Islamic banks do not use loan loss provision to smooth their performance.
In conclusion, the research summarized above shows that loan loss provisions vary depending on a country, economic period, and a type of bank. Therefore, in the next part, the authors will examine the performance of loan loss provisions in Polish cooperative banks from 2008 to 2015.
Data analysis
The sample consists of the banking sector (with a specification of cooperative banks) in Poland. The study focuses on the period of eight years, between 2008 and 2015. We use specific bank variables: the level of LLP, loans, assets and banking net income. Data is collected from annual banking sector reports, which are published by Polish Financial Supervision Authority. Figures 1-3 show the comparison between the average characteristics for cooperative banks and the banking sector, which is mostly represented by commercial banks. Figure 2 shows the average relation of LLP share to loans. There is a gradually rise in cooperative banks since 2010. The exception is a sharp increase in 2015, which probably was caused by bankruptcy of one of cooperative banks. Finally, there was a rapid rise in 2009 in the banking sector. It could be interpreted as a reaction to the global financial crisis. Since 2010 there is a decline in commercial banks in relation of LLP to loans, which could suggest an improvement in the loans' quality. Figure 3 provides an overview of the average ratio of LLP to net banking income in banking sector and cooperative banks. In cooperative banks we can see a gradual increase in LLP share in net banking income, but in 2015 we observe a slight fall. In contrast, the banking sector represents a greater variation. In 2009 there was an intense growth in LLP share in net banking income, which later, from 2010 to 2011 halved from about 25% to about 12-13%. After this period, the average ratio of LLP to net banking income levelled off with insignificant drop in 2015. At the end of 2015 the average ratio of LLP to net banking income was almost doubled for the banking sector compared to cooperative banks.
Conclusions
To sum up, the results of the previous research show that LLP is connected with bank-specific variables, such as the growth of lending or the growth of assets, and macroeconomic factors, such as the growth of GDP or the economic cycle. To be more specific, LLP usually decreases when the economy goes up, and increases during the economic downturn. Moreover, banks usually use loan loss provisions to smoothen income. Some authors analyse the incentives of income smoothing by LLP or compare income smoothing tendency during pre-crisis and after-crisis period.
Our empirical results show that there is a difference in loan loss provisions policy carried out by the whole banking sector and cooperative banks in Poland for the period of 2008-2015. We analyse the average ratio of LLP to assets, LLP to loans and LLP to net banking income. Our main findings show that cooperative banks have more stable average LLP share in assets than commercial banks and an increasing relation of LLP in loans compared to banking sector. In addition to this, the average ratio of LLP to net banking income in cooperative banks is about 14%, which means that it is double than the level of LLP to net banking income in commercial banks.
